Effects of matrix metalloproteinase inhibition on short- and long-term plasticity of schaffer collateral/CA1 synapses.
It is increasingly evident that matrix metalloproteinases (MMPs), a family of zinc containing extracellular endopeptidases, participate in processes supporting hippocampal synaptic plasticity. The purpose of this study was to further the understanding of MMPs involvement in hippocampal plasticity. Acute hippocampal slices, generated from 20- to 30-day-old male Sprague-Dawley rats, were subjected to various electrophysiologic stimulatory paradigms to produce either short-term or long-term modifications to synaptic efficacy. Slices exposed to broad-spectrum MMP inhibitor, FN-439, exhibited impairments in paired-pulse facilitation, theta-burst facilitation, and long-term depression. Additionally, we observed that MMP inhibition impaired both the induction and stability of long-term potentiation (LTP). Furthermore, evidence indicated that the effect of MMP inhibition on LTP maintenance is dependent upon integrin-directed adhesion, whereas the effects of MMP inhibition on LTP induction are independent of integrin-directed adhesion. Together, these data support a generalized role for MMPs in short-term and long-term hippocampal plasticity and indicate that MMPs are a necessary facet of integrin-mediated cell adhesion supporting LTP stabilization.